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Abstract — Customization is a megatrend in today's economy 
and enables customers to buy products that meet their needs. 
However, customization offers many more advantages. Thus, 
a wide range of studies has attempted to analyze 
customization. Unfortunately, these studies are either limited 
to physical products or a particular effect of customization. 
Moreover, there is no comparison of physical products and 
software. We close this gap by merging the results of existing 
studies. This comprehensive overview on the advantages of 
software customization in the Business to Consumer (B2C) 
area helps to explain the megatrend. Additionally, we highlight 
challenges that should be addressed by future research. Our 
results show that software customization is beneficial for 
customers and companies in numerous ways. Due to its 
characteristics, the immaterial product software is highly 
suitable for customization. However, our analysis highlights 
the great need for future research to facilitate software 
customization. 

Index Terms — Software Customization, Tailoring, User- 
Centered Design, Human Computer Interaction 

I. Introduction and Related Work 

Customization is a megatrend in the current experience 
economy and a hallmark of today's interactive media 
devices [1]. Since the introduction of the business strategy 
Mass Customization (MC) by Stanley Davis in 1987 [2], 
customized products have found their way into almost every 
business sector. As a result of technological progress, 
customers can now buy clothes, cars, jewellery, electronic 
articles, etc. that meet their individual needs. 

In the software sector, customization is used to adapt 
software to individual requirements, too. Back in 1999, Pine [3] 
predicted that customization would be necessary to sell future 
software. 

There are various methods of customizing software. The 
DUFS software customization classification [4] helps to 
categorize them by focusing on the starting point of the 
adaptation. The classification distinguishes design 
adaptations, usability adaptations, functionality adaptations 
and adaptations of services and communication. Design 
adaptations are limited to customization options that adapt 
the appearance of the Graphical User Interface (GUI) 
according to individual preferences. Usability adaptations 
help to fulfill individual tasks in a more effective, efficient, 
and task-satisfying manner by considering individual user 
characteristics. Functionality adaptations try to improve the 
match between the multitude of available features and the 
ones that are needed by a specific user to perform his/her 
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tasks. In contrast, adaptations of services and communication 
customize auxiliary services rather than the software product 
itself. Adaptations that result in customized communication 
between the software and the user (e.g. individual greetings 
or messages) are also assigned to this category. 

All these adaptations could be realized by applying 
different customization strategies. Adaptable customization 
enables the users to adapt the software on their own. In 
contrast, adaptive customization is based on the 
observation of software usage. The results are used by the 
software itself to make automatic adaptations. This technique 
is also used for recommendations in the World Wide Web. 
Brusilovsky [5] provided a comprehensive survey of adaptive 
hypermedia research. The third adaptation strategy is the 
mixed initiative, which combines aspects of adaptable and 
adaptive strategies. Here the software automatically analyzes 
software usage. Afterwards, it gives advice on adaptations 
that could improve the individual task completion. If the user 
agrees in these adaptations, they are made adaptively. 

Much research has been carried out to compare these 
customization strategies. For example, Findlater and 
McGrenere conducted a study in 2004 [6] to identify best 
practice for designing menus. They found that, out of a choice 
of static, adaptable, and adaptive menus, the majority of 
subjects preferred adaptable customization. Adaptable menus 
were also ranked first for perceived efficiency - even though 
the data did not always validate these feelings. In spite of the 
general preference for adaptable solutions, several subjects 
strongly preferred the adaptive menus. Thus, the authors 
highlighted that mixed initiatives could help to cope with 
these differences in user preferences. Mixed initiatives leave 
the users in control but encourage them to use customization. 
Additionally, this strategy minimizes cognitive load as well 
as adaptation time. 

Moreover, many studies have analyzed different ways of 
implementing a customization strategy. Thus, Gajos et al. [7] 
as well as Findlater and Gajos [8] evaluated several ways of 
integrating adaptive customization. These studies 
documented that users prefer customization that only affects 
a spatially delimited area rather than customization that 
changes the whole GUI or menu. 

Additionally, prototypes have been implemented to 
integrate customization options into standard software. For 
instance, Flexel [9] and LookOut [10] - customizable 
versions of Microsoft Excel and Outlook, respectively - have 
been developed. They confirmed the applicability of 
customization in everyday software. 
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Less work has been done in relation to non-technical 
fundamental issues of software customization. Back in 1991, 
Mackay [11] tried to find out the triggers and barriers of 
software customization. The triggers she identified were the 
wish to reuse functionalities, to adjust versions according to 
earlier ones, as well as to stop annoying behaviour. In contrast 
to that, the time needed for making adaptations and a lack of 
knowledge seemed to inhibit usage of software customization. 
Page et al. [12] confirmed these results in their study on the 
usage of a word processor. However, they highlighted that 
almost every subject used some kind of software 
customization. This positive response towards offering 
customization stresses the importance of software 
customization. 

All these studies dealt with a particular aspect of software 
customization and, in this context, highlighted some 
advantages and challenges of software customization. 
However, to our knowledge, there is unfortunately no study 
that takes a comprehensive look at software customization. 
Moreover, most studies are limited to technical aspects and 
do not analyze advantages and challenges from an economic 
point of view. 

In contrast to that, there are various studies on the 
economic aspects of customization in the non-software area. 
Piller and Miiller [13] gave a tabular overview. Since most of 
these studies are limited to a particular product category, we 
made and published a comprehensive analysis [14] which 
collated the results. This analysis brought together the 
multiple ways customization affects customers in the non- 
software area. Moreover it showed how these effects enhance 
or otherwise challenge companies. Additionally, we presented 
the Customization Potential Chart (CPC), a management tool 
to evaluate a company's customization potential. 

Based on this study, we developed and present an overall 
analysis of software customization opportunities and 
challenges in the Business to Consumer (B2C) area. Since 
economic advantages only arise in the interaction with the 
customers, we focus on the customers' view of software 
customization and draw the conclusions for the company. 
Even though the homo oeconomicus is the most important 
concept to explain human behaviour, people do not always 
act on a purely rational basis. They are also influenced by 
feelings and emotions. Thus, we take a closer look at soft 
facts, too. By doing so, we develop a comprehensive overview 
on the multiple effects of software customization on 
customers. These effects, in turn, affect a company's 
competitive position. Our overview helps companies to get a 
general idea of the opportunities and challenges of software 
customization. Consequently, it serves as a basis for deciding 
on whether to become part of this trend. 

Additionally, there is no in-depth research to date that 
compares the competitive advantages of customized physical 
products and customized software. Our contribution is to 
close this gap, too. Even though our research highlights the 
overwhelming potential of software for customization, we 
shall identify areas of concern and indicate valuable topics 
for future research. 
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In the following, Section 2 gives an overview of the 
manifold advantages of software customization by referring 
to previous studies. This survey helps to gain a clearer 
understanding of the various impacts of software 
customization and explains the megatrend in the B2C area. 
Additionally, the section highlights its challenges. This 
analysis provides a solid background for Section 3, which 
contrasts the customization potential of physical products 
and software by using a management tool. Section 4 critically 
examines the software customization potential and identifies 
valuable topics for future research. Finally, Section 5 
concludes. 

II. Software Customization Opportunities And Chal- 
lenges 

Many years of research have shown the multiple effects 
of software customization on customers and companies. This 
section gives a comprehensive overview of the opportunities 
and challenges of the megatrend by consolidating existing 
studies and drawing conclusions. 

A. Heterogeneous Needs 

Previous research (e.g., [15], [16]) clearly showed that 
customer needs and skills greatly differ with regard to the 
product "software". Today's software offers an 
overwhelming range of features to cope with this 
heterogeneity. Researchers (e.g. [17], [18]) agree that no 
software package or interface could satisfy all users. 
Studies [19], [20] showed that users often only use a small 
part of the available features. Thus, even though all features 
can be reasonable from a developer's point of view, they 
might not be reasonable or useful for a specific user [21]. 
McGrenere and Moore [19] referred to the multitude of 
features as bloat and distinguished objective and subjective 
bloat. Objective bloat identifies functionalities that are neither 
wanted nor needed by any user and should be avoided. 
Subjective bloat sums up functionalities that are not needed 
by a single user and could be reduced with the help of 
customization. 

As Mintzberg [22] stated, customization is the limit case 
of segmentation - each segment consist of only one customer. 
Hence, software customization adapts the software 
characteristics to individual user requirements. It eases the 
burden of unneeded functionalities, compromises, and GUI 
complexity. Additionally, software customization could cope 
with changing needs and skills. Due to the integration of 
adaptation options, which could also be used to adapt the 
software according to cultural specificities, customization 
facilitates global selling. 

However, by ignoring real customer needs, particular 
customization options could also increase the bloat. 
Moreover, it might not be beneficial for companies to offer all 
customization options that would be useful for their users. 
Consequently, it is of crucial importance to offer virtuous 
variety. This is according to Oliver et al. [23] the amount of 
customization options that creates value for both, customer 
and company. Thus, software companies have to evaluate 
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first of all which customization options create value for their 
customers. Moreover, they have to continuously check 
whether these options are used in practice. 

Customization could also be used to enable accessibility 
for users with permanent or temporary impairments. For 
instance, back in 1998, Trewin and Pain [24] developed a 
model of keyboard configuration requirements, which 
analyzed individual keyboard usage and made 
recommendations for improving the configuration. This 
system belongs to the category of mixed initiative 
customization. In contrast to that, the Dynamic Keyboard 
system of Trewin [25] automatically adapted the keyboard 
configuration in accordance with the usage observed and 
the problems encountered. Such customization options could 
also be integrated in standard software. By making regular 
software accessible, software companies could help the 
inclusion of people with disabilities in society and the 
workplace. Moreover, people with temporary impairments 
could carry on using familiar software. From a company's 
point of view, making software accessible to new customer 
groups could increase the market share. 

In order to realistically estimate a company's 
customization potential, software companies that decide to 
participate in customization should first of all evaluate the 
heterogeneity of their customers' needs. There are significant 
differences between the application areas. Moreover, the 
companies need to analyze how enhancing accessibility could 
be used to increase the market share, keeping in mind their 
specific market situation. 

B. Buyer Power and Individual Fulfillment 

According to Koeppel [26], standard software can no 
longer meet sophisticated user needs. By making software 
unique, customization could solve this problem. In 2008, a 
study by Tractinsky and Zmiri [16] illustrated the three 
dimensions of skins - aesthetics, usability and symbolism. 
This empiricism proved the symbolic character of the GUI. 
Thus, the GUI could be adapted to represent the user's 
identity outwards. 

However, software customization has internal effects, too. 
In terms of adaptable customization, these effects are 
particularly large. This is because the user can control the 
adaptations, which enables individual fulfillment. However, 
from a customer's point of view, adaptable customization 
increases cognitive load and takes up valuable time. 
Oppermann and Simm [27] pointed out that not only the 
adaptation process is exhausting and time-consuming, but 
also the process to learn how to customize as well as to 
memorize the adaptations made. By enhancing the amount of 
adaptations, the burden and complexity 
increase [28], [29], [30]. However, Franke and Schreier [31] 
empirically proved that strain could even increase the value 
of customized products. This is because customers use the 
success of the self-design process for their cost-benefit 
analysis. If the preference fit of the end product is high, 
participation will be well rewarded. In contrast, if the end 
product does not meet customer needs, the participation is 
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perceived as negative strain and further reduces the value of 
the improperly customized product. Thus, it is very important 
to enable customization that results in a product that meets 
customer needs. 

However, it is not enough to offer customization options 
that facilitate optimum end products; these options need to 
be designed in such an accessible way that each single 
customer can use them. Consequently, the customization 
toolkit is vital and software developers should design it 
carefully. This was also the conclusion of Franke and von 
Hippel [15], who conducted a study on the customization of 
Apache security software. Moreover, recommender systems 
could help to decrease the complexity and relieve the 
customers from completely autonomous adaptations. 

In contrast to adaptable customization, adaptive 
customization does not burden any customer. Nevertheless, 
it results in a loss of control, individual efficacy, and 
predictability [32]. Thus, the software - as it is already a 
mystery for many users [33] -becomes even more mysterious. 
Software companies could try to cope with this aspect by 
increasing the transparency of adaptive changes. 

The different customization strategies enable software 
companies to customize the customization. Hence, this helps 
to fulfill customer needs fully and completely - not only with 
regard to the product but also with regard to the customization 
procedure. Finally, the skills, experience, and preferences as 
well as the tasks and involvement decide on the usage of 
adaptable customization and the attitude toward adaptive 
customization [27], [34]. As a result, software developers 
should give users the power to select the customization 
strategy, but encourage them to use customization. This could 
be done by stating the advantages and assisting in the 
adaptations. 

However, before deciding on the correct ways of 
implementing customization options, software companies 
need to analyze their customers' reasons for owning unique 
software as well as their ability to use customization. At an 
early stage, companies also need to evaluate the software 
specific potential to offer customization options that result 
in a satisfying end-product. 

C. Satisfaction and User Experience 

Software customization could also improve intuitiveness. 
For this reason, the suitability for individualization is a metric 
for the operability named in ISO/IEC TR 9 1 26-2 [35] . Bunt et 
al. [36] showed that making software more intuitive could 
also speed up the visual search time and the mouse pointing 
time. Both aspects, in turn, affect performance. Therefore, 
customization could improve efficiency. According to 
IS09241 Part 11 [37], this increases usability. Good usability 
results in customer satisfaction because users can reach their 
goals in an efficient and effortless manner [16]. These 
interrelationships show the positive transitive dependency 
of customization and customer satisfaction. A study by 
Franke and von Hippel [15] empirically validated the fact that 
users who customize their software are more satisfied than 
users of non-customized software. 
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Furthermore, a study by Oppermann and Simm [27] proved 
the potential of customization to reduce cognitive stress and 
facilitate software usage. Thus, software customization could 
improve working conditions and ensure optimum development 
of individual potential. 

Besides the aspects mentioned earlier, software 
customization has further psychological benefits. These 
benefits are most significant in terms of adaptable 
customization. The users get the feeling of owning unique 
software which meets their individual needs. Moreover, they 
are able to change the software on their own. This strengthens 
the connection between the user and the software, improves 
the sense of identity and makes the user proud of his/her 
authorship. According to Laurel [38], the means to act also 
result in an improved user experience. Adaptable options 
encourage play and exploration. Thus, Marathe [39] 
highlighted that customization stimulates everyday creativity. 

Studies have documented that, from a customer's point 
of view, software customization is worth the effort [36] and 
results in software that is perceived to be qualitatively 
superior [40]. Hence, software customization increases the 
users' benefits. 

From a company's point of view, customization helps to 
enhance customer satisfaction and improve the standing of 
the product and company. These aspects are essential for 
software usage. Thus, customization could help to make 
software successful. 

In general, improving customer satisfaction is beneficial 
for every software company. However, the actual importance 
of a sense of identity and user experience depends on the 
field of application. For example, in the software game sector 
these aspects are of crucial importance. Due to the sector- 
related differences, every software company needs to 
individually rate these soft facts. The frequency of software 
usage plays a central role and needs to be evaluated, too. 

D. Implementation Costs and Complexity 

A study by Ahlstrom and Westbrook [41] indicated that 
most negatives companies associate with customization relate 
to increasing costs. This is also true in terms of software 
customization. The integration of customization options has 
huge effects on the software and creates large up-front costs. 
Thus, it is a given that the implementation of software 
customization takes a long time and costs a lot of money. 
However, even though the developers need to implement 
customization options, the customization of software has far 
less impact on the production process and the delivery than 
the customization of physical goods. Moreover, there are 
advantages concerning the information delivery. We will refer 
to these aspects in much more detail in Section 3. 

Even though software customization should reduce the 
individual feature variety, companies need to make sure that 
all features are available. If users cannot find needed features, 
they get the feeling the software cannot fulfill their 
requirements. Thus, GUI adaptations that are not implemented 
optimally could drive customers away. Therefore, when listing 
requirements for adaptive interfaces, Billsus et al. [42] advised 
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against tunnel vision. 

The increasing complexity in testing, maintenance and 
after-sales remains a huge challenge in software 
customization, too. Thus, many software customizers use 
Software Product Lines to handle software customization (see 
e.g., [43], [44]). 

To summarize, successfully implementing software 
customization highly depends on the financial power as well 
as on existing technological and human resources. 
Consequently, companies should honestly check their 
resources before starting to implement customization. 

E. Competitive Conditions and Willingness to Pay 

According to Franke and von Hippel [15], the software 
sector faces increasing competitive pressure. Since several 
companies offer software to process one and the same task, 
this competitiveness results in price competition. As Parent 
et al. [45] stated, if a customer perceives that there are no or 
only few substitutes, there is an increased Willingness to 
Pay (WTP). 

Customization helps to differentiate from the competitors 
and - as Mintzberg [22] said - drives a wedge between a 
company and its competitors. Thus, the uniqueness of 
customized products enhances the WTP and protects 
earnings. Franke and von Hippel [15], e.g., empirically 
documented this increase of the WTP for a customized version 
of Apache security software. 

However, offering customization does not always help 
companies to escape from competitive pressure. Marathe and 
Sundar [1] highlighted that almost every interface is 
customizable today. For this reason, software companies 
sometimes simply have to offer customization to remain 
competitive. 

Software companies could include functionalities, closely 
linked to customization, to implement a pay-per-use initiative. 
From a customer's point of view, this price customization 
closes the gap between functionalities used and price paid. 
This could help to win customers who were previously 
concerned about the high price of the full version. From a 
company's point of view, this increases market share. 

Thus, every company needs to evaluate whether 
customization could be voluntarily used to gain competitive 
advantages, or whether offering customization is absolutely 
necessary to keep up with its competitors. By analyzing the 
competitive situation and the competitors' portfolios, the 
need to participate in this megatrend becomes visible. 

F. Economies of Customization 

In addition to the higher WTP, there are additional 
economic advantages of customization. Costs could be 
reduced by a decrease in stock levels and integration of the 
customers. Piller and Miiller [13] called this phenomenon the 
Economies of Customization. 

Even though the effects of decreased stock levels have 
only minor impact in the software area, the possibilities of 
customer integration are quite large. By offering adaptable 
customization options the customers could easily participate 
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in the value-added chain. The process of transferring activities 
that a company would normally perform itself to a loosely 
connected community, e.g. its customers, is called crowd- 
sourcing [45]. 

According to Prahalad and Ramaswamy [46], customers 
are more than ever willing to participate. However, they 
pointed out that users differ in their preferred level of 
involvement. Adaptable customization or mixed initiatives 
give each user the power to decide on their degree of 
participation. Active participation in Open Source initiatives 
as well as in the willingness to test beta versions show that 
many people take pleasure in participating [47] . For instance, 
more than 650,000 users tested a beta version of Microsoft's 
Windows 2000 and helped to improve the operating system 
by giving advice and reporting their experiences [46] . Parent 
et al. [45] called this Willingness to Participate "the new WTP". 
Findings of customer participation could also be used for 
continuous improvement and Open Innovation. Thus, 
software features, software appearance and customization 
options could be adjusted to demand. 

Before implementing any customization option, software 
companies should determine if and to what extent they want 
to enable customer participation. Moreover, they need to 
decide on the further processing of knowledge, which is 
generated through customer participation. This helps to 
design proper methods of customer co-design. 

G. Learning Relationship 

Due to the accumulation of knowledge, customization 
could build up a very strong connection between company 
and customer. Over time, the company gets more and more 
sticky information on each user. This knowledge building is 
called learning relationship. 

A study by Ahlstrom and Westbrook [41] showed that 
companies consider this continuous collection of information 
to be one of the key assets of customization. Researchers 
(e.g. [48], [49], [50]) agree about the positive effect of 
customer commitment on switching costs. Riemer and 
Totz [51] illustrated the three categories of switching costs. 
Direct costs occur because of the search for a new supplier 
and the building of the new relationship. Opportunity costs 
are caused by the uncertainty of the new relationship. Finally, 
sunk costs are irreversible customer investments. Thus, 
learning relationships, which are strongly linked with 
customization, could help to retain customers. 

Reichheld and Sasser [14] empirically analyzed the 
interrelation between defection rate and customer value. With 
regard to the software sector, they found out that a decrease 
in defection rate by 5% increases customer value by 35%. 
Sievanen [52] assigned this aspect to the effects of 
customization on the sales department. From a marketing 
point of view, customization also helps to avoid inefficient 
advertising [50]. 

In terms of the customization effects on the research and 
development department, Sievanen [52] suggested that 
learning relationships give insights into customer 
requirements. This knowledge could be used to improve the 
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production process and extend customization options. 

Customization also effects the production department. It 
increases the sales and, in turn, increases the production 
volumes. On the one hand, this effect is based on 
strengthening customer numbers by offering products that 
meet customer needs. On the other hand, learning 
relationships facilitate cross and up-selling. These techniques 
enhance the Customer Lifetime Value. 

However, in contrast to the customization of physical 
products, the customers do not directly tell the company 
their needs. The adaptations are done by the software itself. 
This takes place rather on the basis of user instructions or by 
observing individual usage. With regard to privacy concerns, 
data from usage observation in particular is very critical. In 
her critical evaluation of configuration agents, Trewin [17] 
highlighted that user modeling could contain very sensitive 
physical, sensory, cognitive and linguistic data. 
Consequently, data protection and enhancement of 
transparency is a key concern and should always be 
considered by software companies. 

According to Westin [53], privacy is an individual's right 
to determine on when, how and to what extent private 
information is communicated to others. Thus, everybody 
needs to find a balance of his/her need for privacy and the 
desire for self-expression. By enabling users to decide on 
their individual level of customization, software companies 
could cope with these needs. 

Especially software companies who suffer from defection 
because of the high competitive pressure in their line of 
business could benefit from implementing customization. 
Furthermore, software companies that plan to implement 
customization should evaluate their portfolio's potential for 
cross and up-selling. 

III. Comparing Physical Products And Software 

The previous section analyzed the advantages of 
software customization in the B2C area in detail. Many of 
these advantages also apply to the non-software area. Here 
a CPC [54] could be used to evaluate a product's 
customization potential. 

The CPC analyzes the product's customization potential 
from many different angles and illustrates the overall 
customization potential. To rate a product's customization 
potential, the analyst needs to answer several questions by 
using a scale from low to high. Thus, for example, the analyst 
evaluates the product's potential to express individuality, 
the competitiveness of the market, the heterogeneity of 
customer needs and the company's technical and human 
resources. 

By connecting the answers, a profile line for the product's 
customization potential becomes visible. If many answers 
achieve high values, the product has a large customization 
potential. In contrast to that, low values indicate a low 
customization potential. Moreover, the CPC illustrates that 
the different valuation issues differ in their stability. Some of 
the aspects are determined by the market or product group. 
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Figure 1. Example of a Customization Potential Chart which compares mobile phones for the elderly and mobile phones for children [54]. 



Thus, they are unchangeable and constitute weak points. 
Others aspects are determined by the customers. Such 
aspects could sometimes be influenced by the company. There 
are also aspects that are determined by the company itself. 
Aspects that limit a product's customization potential but 
are determined by the company could be changed. 
Consequently, a CPC not only illustrates a product's current 
customization potential but highlights individual room for 
improvement. 

CPCs could also contain several products and help 
companies to compare the potential of their products. 
Moreover, companies could use a CPC for benchmarking by 
comparing their products with those of competitors. 

Fig. 1 shows an example of a CPC which compares two 
products of the same company, mobile phones for the elderly 
and mobile phones for children. It highlights the higher 
potential of integrating customization options into mobile 
phones for children. 

Even though there are similarities in the customization of 
physical products and software, the previous section already 
indicated that there are important differences, too. Thus, we 
used the categories of the CPC to analyze these differences. 
In the following, each category of the CPC is used to compare 
the customization potential of physical products and software. 

A. Product Potential to Express Individuality 

In many product categories, the ability to express one's 
individuality with the help of the product is an important soft 
fact which determines consumption. 
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Generally, only things that are visible to others can help 
communicate one's individuality outwards. Thus, the 
immateriality of software should result in limited possibilities 
of self-expression. 

However, the potential to express individuality is 
overwhelming with regard to software games and virtual 
reality. 

Nevertheless, the study by Tractinsky and Zmiri [16] 
proved the symbolic character of the GUI. Consequently, 
customization that adapts the GUI of standard software could 
also be used to express one's individuality. The incisive use 
of existing customization options, which is proven with the 
help of several studies (e.g. [55]), supports this conclusion. 

However, the software-specific potential to express 
individuality depends on the type of software, just like the 
potential of physical product depends on the product 
category. Thus, no general conclusion can be drawn. 

B. Importance of Individuality in Key Markets 

In the software sector as well as in the non-software sector, 
the importance of individuality in the key markets determines 
the success of customization implementation. However, in 
our globalized economy, companies often supply several 
markets. 

In the software area, the implementation of customization 
options for a particular key market is quite flexible. The core 
product could be prepared for customization. Companies 
could then use Internationalization and Localization to adapt 
customization options according to each key market. 
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Internationalization isolates culture-specific content [56]. In 
this context, customization options could be capsulated, too. 
Afterwards, Localization adapts these isolated aspects 
according to the key market [56]. Here the customizability 
could also be enabled or disabled to meet the cultural 
specificities of the key market. 

In contrast to that, customization is generally more greatly 
integrated in the production process of a physical product. 
Thus, it is more difficult to enable or disable all or any of the 
customization options in a single market. 

C. Effectiveness of Customization with Few Options 

Integrating customization options is costly and increases 
complexity. Thus, from a company's point of view, it is 
important to limit the number of customization options or the 
amount of necessary product adaptations. At the same time, 
the company needs to enable effective customization. 

Since a mere adaptation of the GUI makes a customer 
perceive that the whole software is customized, effective 
customization could already be achieved by implementing 
only a few options. Even though the core product is not 
adapted at all, the customized software appearance gives the 
user the feeling of owning unique software. In the non- 
software area customization generally strongly affects the 
product and its production. 

Moreover, in the non-software sector, the costs of 
returning customized goods are a critical factor. Due to the 
immaterialness of software and the adaptive customization, 
these risks do not exist in the software sector. 

These aspects are important advantages of software 
customization. 

D. Competitiveness of Market/ Defection Risk 

The competitiveness of the market has a major influence 
on the product's customization potential. The stiffer the 
competition a company faces, the higher the need to 
distinguish itself from its competitors. With the help of 
customization, companies could achieve a unique selling 
proposition. Hence, customization helps companies to retain 
customers and reduce the defection risk. 

The software sector is a highly competitive market. Thus, 
the implementation of customization options is very beneficial 
and increases the potential of software for customization. 

However, the conditions of competition are appreciably 
different among the various lines of business. Thus, a general 
comparison of software and physical products cannot be 
made. 

E. Forecast Risk in Product Category 

The made-to-order principle, which is closely linked to 
customization, helps to reduce forecast risks. Consequently, 
companies that suffer from this risk in particular could benefit 
from implementing customization. 

In the software sector the forecast risks, which result in 
unfavorable storage, are quite low. With regard to this aspect, 
the customization potential of physical products is 
undoubtedly higher. 
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However, from a customer's point of view, customization 
has forecast risks, too. The company is reliant on information 
from the customer. However, sometimes the customers' 
knowledge of their own needs is limited. Thus, Moslein et 
al. [57] pointed out that the information, which is a critical 
success factor, could be incorrect. Such incorrect information 
results in end-products that do not meet customer needs. In 
contrast to the customization of physical goods, software 
customization is quite safe. This is because of the re- 
adaptability of software. The user could simply test different 
customization settings to find the preferred one or the software 
analyzes the usage and automatically adjusts the optimum 
setting. Furthermore, customers do not need to wait for the 
"production" and delivery of their software. All these hidden 
transaction costs - as they are called by Berger and Piller [58] 
- which exist with physical goods do not occur because of 
the characteristics of software. Here, software customization 
has clear advantages. 

F. Heterogeneity of Customer Needs 

If customer needs diverge, it is difficult or even impossible 
to meet individual needs with the help of a standard product. 
Customization could solve this problem. 

With regard to software, the heterogeneity in needs is 
huge. In our society, which is characterized by the fast pace 
of modern life, requirements quickly change. While these 
considerations apply to most product categories, they are 
particularly true in terms of electronic articles and software. 
Thus, the heterogeneity of customer needs as well as the 
limited task stability increases the customization potential of 
software. 

G. Additional Willingness to Pay 

From a company's point of view, the additional WTP is a 
huge advantage of customization. However, a customer's 
WTP is based on the product category. Thus, the additional 
WTP in the appropriate product category determines 
customization potential; the greater the additional WTP for a 
customized product, the higher the customization potential. 

Looking at the additional WTP, customer opinions greatly 
differ with regard to software. On the one hand, many people 
spend a considerable amount of money on software. On the 
other hand, there is a strong community of free open source 
software. Consequently, it is quite difficult to make general 
assumptions. Each company needs to evaluate the additional 
WTP, which could be realized by offering customizable 
software. 

In principle in the B2C area, customizable physical 
products should have a larger potential than customizable 
software. However, the study by Franke and van Hippel [15] 
empirically validated that software customization increases 
the WTP. 

H. Customer Ability to Use the Customization Tool 

Every company that enables customization needs to make 
these options accessible for its heterogeneous customers. 
Otherwise, the customization options will lose their 
effectiveness. Consequently, every company needs to 
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carefully design its configuration tools. 

However, by using mixed initiatives or adaptive 
customization, software companies could easily support their 
customers in using customization and ease the burden of 
time-consuming adaptations. Thus, they could ensure that 
customization takes place and in an optimum way. 

Since customization adaptations are mainly done by the 
software itself or in the interaction with the software, there is 
no need for an external customization configurator. This lack 
of an additional tool, which is absolutely necessary to 
configure customized physical products, could further reduce 
the complexity of software customization. 

In contrast to that, in the non-software area it is often 
very difficult to implement a customization procedure that 
copes with different customer abilities. 

/. Interest in Open Innovation 

The CPC indicates that a company's interest in Open 
Innovation affects the customization potential. In particular, 
companies that greatly rely on the pooling of knowledge 
benefit from implementing customization. This is because 
customization provides the company with additional 
information on best practices for product configurations. 
Thus, customers jointly improve the product design, a task 
which was formerly performed by the company itself. 

Many software companies rely on Open Innovation. The 
widespread use of Open Innovation in the software sector 
increases the customization potential of software. However, 
the usage of Open Innovation in the non-software sector is 
gaining more and more importance. 

J. Monetary Latitude / Technical and Human Resources 

The monetary latitude as well as the technical and human 
resources are very important when handling the costs and 
complexity of customization. These preconditions for 
successful participation in the megatrend need to be evaluated 
on an individual basis. 

However, with regard to software, these costs are 
comparatively low because of the minor effects on the 
production process. There is no need to "produce" 
customized software; it can be automatically configured [59] . 
This aspect lowers the costs of selling customized software. 
Moreover, the feasibility of software to adapt itself facilitates 
the critical need for private information on customer 
requirements. 

In contrast, a direct intervention in the production process 
and an upstream information exchange is necessary to 
produce customized physical goods. 

As a consequence of its characteristics, software 
customization places less strain on a company's resources. 

K. Flexibility of Product Structure 

According to Ponn et al. [60], customization requires 
flexible structures. The more flexible the product structure, 
the easier the adaptation of the product according to 
individual customer needs. Thus, flexible structures help 
companies to implement customization. 

In contrast to physical products, software initially brings 
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along flexible structures due to its digital content and modular 
design. This makes software extremely suitable for 
customization. 

Besides the advantages of offering customized products, 
software offers flexibility in making these adaptations. Hence, 
customization can be customized, too. This enables an even 
greater accuracy in meeting customer needs and enhances 
the customization potential of software. 

L. Importance of Cross and Up-Selling 

In many lines of business, product lifecycles are very 
short. From a company's point of view, this results in pressure 
to ensure customer retention and enhance the Customer 
Lifetime Value. This can be done with the help of cross and 
up-selling. Customization facilitates cross and up-selling by 
providing the company with information on customer 
requirements. 

With regard to software, developments are very rapid and 
product lifecycles quite short. Thus, cross and up-selling 
could be used to secure profitability. 

However, software companies generally do not use cross 
and up-selling to the same huge extent as, e.g., insurance 
companies do. 

IV. Discussion And Need For Future Research 

Comparison of the customization potential of software 
and physical products revealed that software is highly 
suitable for customization. From an economic point of view, 
software has a huge potential for customization, which could 
be used to create competitive advantages. Thus, in the long 
term, software companies will not be able to ignore the 
demand-driven trend of customization. 

Even though software seems to be predestined for 
customization, analysis showed that many challenges exist 
too. Some of them could be facilitated with the help of further 
research. In the following, we list several ideas for valuable 
future research. 

A. Studies to Identify Virtuous Variety 

Due to technical means, software companies have to face 
the major challenge of offering virtuous variety. Thus, they 
need to know which customization options create value for 
their customers and which ones are useless. 

In order to supply software companies with this relevant 
information, we need large-scale studies on customer 
perception of software customization. This might include 
studies, which use and further subdivide the DUFS software 
customization classification to evaluate general software 
customization options. The former study by Weiss and 
Heidenbluth [55] could be regarded as a starting point for 
further research. 

Even though such studies will not replace company- 
specific studies based on particular software, they could 
simplify entry into the field of software customization by 
giving guidelines. 
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B. Basic Research into Integrating Adaptable 
Customization or Mixed Initiatives 

Adaptable customization options as well as mixed 
initiatives are based on customer interaction. Consequently, 
such customization options are only beneficial, if the users 
can easily find and use them. From a company's point of 
view, it is very difficult to implement customization options 
that are accessible and usable for any one of its 
heterogeneous users. 

Thus, basic research should be conducted to give 
software companies guidance for an optimum design. 
Standardized access to customization options might help 
customers use software customization. 

Besides making customization options accessible, further 
studies could give insights into improving user experience 
during configuration. 

C. Software-Independent Customization Options 

A significant part of customization options, which increase 
accessibility, improve usability or adapt GUI design according 
to individual preferences could be implemented independent 
of software. Unfortunately, no methods are available to easily 
integrate such general options. 

Implementing customization frameworks, classes or plug- 
ins could ease the burden of customization implementation 
for each individual software company. For example, research 
may provide methods to automatically use the information of 
the working system for adaptive customization. Additionally, 
a customization plug-in enabling adaptation of the GUI 
appearance according to individual design preferences could 
be implemented. 

D. Frameworks to Handle Complexity 

A major challenge of software customization is mastering 
the complexity. Especially with regard to maintenance and 
after-sales, the differences in handling and appearance of 
customized software versions create difficulties. Further 
research is needed to help software companies cope with the 
loss of standardization. 

This could be done by implementing frameworks that help 
companies to handle the multitude of customer-specific 
software versions. These frameworks could also be used by 
the after-sales department to manage customer enquiries and 
give version-specific assistance. 

V. Conclusions 

By combining existing findings on the advantages of 
customization, we have provided a comprehensive overview 
on software customization. This analysis has documented 
that software customization has various advantages for 
customers and companies. Consequently this paper has 
helped to explain the megatrend of software customization in 
the B2C area. 

Today's software offers a confusing feature variety, which 
is a result of the technical means and the heterogeneity of 
customer needs. Software customization helps to limit the 
available functionalities and adapts the range of functions 
©2013 ACEEE 
DOI: 01JJrr.3.4.1529 



according to changing tasks. Moreover, software 
customization could enhance subjective perception by 
enabling individual fulfillment and enhancing customer 
satisfaction. This increases the Willingness to Pay and 
Participate. With the help of learning relationships, the 
Customer Lifetime Value could be extended and the increasing 
competitive pressure could be managed. All these positive 
facts mitigate the implementation investment and costs of 
complexity. 

Even though our analysis has shown that software 
customization has clear advantages compared with the 
customization of physical goods, the costs are still a critical 
factor. To contain costs and promote the spread of software 
customization, further general research is needed. We have 
given an overview of important aspects for future research. 
Thus, we have provided a good basis for improvements. On 
the one hand, these improvements could help software 
developers to successfully participate in the megatrend. On 
the other hand, they could help to supply users with software 
that really meets their needs. 
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